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(57)Abstract: 

PROBLEM TO BE SOLVED: To test a PLL circuit under 
a test environment for a digital integrated circuit 
SOLUTION: The circuit is provided with a 1st switch 
element inserted into a feedback path of a VCO 2 of the 
PLL circuit 5, a 2nd switch element inserted between 
the feedback path and a test signal input terminal, and a 
control means controlling complementarily on/off of the 
1st and 2nd switch elements. When the 1st switch 
element is open, the 2nd switch element is closed, the 
feedback path of the VCO 2 is interrupted and the 
oscillation is stopped and an optional test signal is given 
to the VCO 2 via the 2nd switch element Thus, the 
optional test signal is generated by a logic tester and an 
output of a PC 4 is monitored by the tester to conduct 
digitally the operating test including at least part of the 
VCO 2, a DEV 3 and the PC 4. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] A voltage controlled oscillator which outputs a signal of frequency according to control voltage A 
counting-down circuit which carries out dividing of the output of this voltage-controlled oscillator A phase 
comparator which detects phase contrast of an output of this counting-down circuit, and a reference 
signal, and a low pass filter which changes an output of this phase comparator into said control voltage It 
is the PLL circuit equipped with the above, and is characterized by having the 1st switch element 
inserted in the feedback loop of said voltage -controlled oscillator, the 2nd switch element inserted 
between this feedback loop and a test signal input terminal, and a control means which answers logic of a 
control signal input terminal and controls turning on and off of said 1st and 2nd switch elements 
complementary. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the PLL circuit 

carried in a digital IC about a PLL circuit. 

[0002] 

[Description of the Prior Art] Although high -frequency ization of the clock signal accompanying the 
improvement in a working speed of a digital IC has caused the problem of the electric wave noise 
radiation to the device exterior not a little by one side, the clock signal generating circuit using PLL 
(Phase Locked Loop) is effective in the measure for this problem. 

[0003] It is because PLL detects the phase contrast of the dividing output and reference signal with a 
phase comparator (PC), changes the phase contrast signal into direct current voltage with a low pass 
filter (LPF), and considers [ dividing of the output of a voltage -controlled oscillator (VCO) is carried out 
with a counting-down circuit (DEV), ] as the control voltage of VCO further and VCO and a part of DEV 
serve as a RF portion, as shown in drawing 5 . 
[0004] 

[Problem(s) to be Solved by the Invention] However, if it was in this conventional PLL circuit, especially, 
actuation of a phase comparator (PC) and a low pass filter (LPF) is analog-like, and there was a trouble of 
not getting used to the test atmosphere of a digital IC. Then, let this invention be the enabling-it [ to fully 
examine also by the test atmosphere of a digital IC ] purpose. 
[0005] 

[Means for Solving the Problem] A voltage-controlled oscillator which outputs a signal of frequency 
according to control voltage in order that this invention may attain the above-mentioned purpose (VCO), 
A counting-down circuit which carries out dividing of the output of this voltage -controlled oscillator (VCO) 
(DEV), In a PLL circuit which has a phase comparator (PC) which detects phase contrast of an output of 
this counting-down circuit (DEV), and a reference signal, and a low pass filter (LPF) which changes an 
output of this phase comparator (PC) into said control voltage The 1st switch element inserted in the 
feedback loop of said VCO, and the 2nd switch element inserted between this feedback loop and a test 
signal input terminal, It is characterized by having a control means which answers logic of a control 
signal input terminal and controls turning on and off of said 1st and 2nd switch elements complementary. 
[0006] If the 1st switch element is turned off, while according to this the 2nd switch element will be in an 
ON state, the feedback loop of VCO will be cut and oscillation actuation will stop, a test signal of 



arbitration is inputted into VCO through the 2nd switch element. Therefore, while generating a test 
signal of arbitration in a logic circuit tester, it becomes possible by carrying out the monitor of the output 
of PC by this circuit tester to perform a performance test which contains PC in a part and a DEV list of 
VCO at least under the test atmosphere of a digital IC. 
[0007] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained based on a drawing. 
Drawing 1 - drawing 3 are drawings showing one example of the PLL circuit concerning this invention. 
First, a configuration is explained. In drawing 1 , the PLL circuit 5 containing the voltage -controlled 
oscillator 2 (following, VCO), a counting-down circuit 3 (following, DEV), and a phase comparator 4 (the 
following, PC) is built in this digital IC 1, and 1 is a digital IC and it supplies [ this PLL circuit 5 
generates the clock signal of the frequency which carried out the system clock supplied to a terminal 6 n 
times (n is the division ratio of DEV3), and ] an internal circuitry. In addition, a terminal to carry out 
external [ of the low pass filter 7 (following, LPF) which is one of the components of PLL ] to the terminals 
8 and 9 of dedication, and for 10 input a test signal (following, TEST), and 11 are the terminals for 
inputting a control signal (following, CONT). 

[0008] 2d of oscillation sections which contain feedback loop 2c in delay circuit 2a and a phase inversion 
element 2b list as VC02 shows the configuration to drawing 2 , 2h of 2nd switch element inserted 
between 1st switch element 2e inserted in feedback loop 2c, node 2f of the input side of delay circuit 2a, 
and 2g of test signal input terminals, It ****, and the 1st and 2nd switch elements 2e and 2h answer the 
logic of control signal input terminal 2i, are turned on and off complementary (another side is off when 
one side turns on), and serve as the control means of a publication to the summary of invention. 
[0009] When the control voltage from LPF7 is a predetermined value, the time delay of delay circuit 2a is 
set up so that it may become the time amount which is equivalent to 1/2 period (180 degrees of phase 
contrast) of oscillation frequency about, and has secured the 360*degree phase change required for an 
oscillation together with the phase contrast of phase inversion element 2b. Incidentally, the thing of a 
configuration of being shown in drawing 3 can be used for delay circuit 2a. In drawing 3 , some (in 
drawing, they are two pieces, 22 and 24) power supplies of the odd inverters 22-26 connected to 
multistage between the terminal 20 and the terminal 21 It is supplied through the constant current 
source 27 and the variable-resistance element 28, and increase and decrease of the resistance (channel on 
resistance value of the nMOS transistors 28a-28c) of the variable -resistance element 28 of change are 
carried out according to the control voltage from LPF7. The time difference which is equivalent to a part 
for threshold change between logic change of a terminal 20 and logic change of a terminal 21 is produced 
by shaking the threshold of inverters 22 and 24 up and down. 

[0010] In the above configuration, by the logic circuit tester which set the digital IC 1, while generating a 
system clock, a test signal (TEST), and a control signal (CONT), these signals are impressed to the 
terminal 6, the terminal 10, and terminal 11 of a digital IC 1, respectively, and if the monitor of the signal 
which appeared in the terminal 8 is carried out with a logic circuit tester, the performance test which 
contains PC4 in the part and DEV3 list of VC02 can be performed in digital one at least. Therefore, other 
trials of a digital IC 1 and environmental commuualization can be attained, and the advantageous effect 
which is not in the conventional technology in which trial effectiveness is improvable is acquired. 
[0011] In addition, drawing 4 is other examples of VCO. This example connects resistance 31, the phase 
inversion element 32, and the capacity 33 and 34 of pi mold to a quartz resonator 30 and juxtaposition, 



and'constitutes the feedback loop 35. Furthermore, the variable -capacity device (for example, varicap) 36 
from which capacity value is changed to one capacity 33 and juxtaposition according to the control voltage 
from LPF7 The 1st switch element 38 which it had the configuration of connecting through the capacity 
37 for DC blocking, and also was inserted in feedback loop 35a between the end of a quartz resonator 30, 
and the input of the phase inversion element 32, It has the 2nd switch element 40 inserted between the 
test signal input terminal 39 and said feedback loop 35a, and the logic of the control signal input terminal 
41 is answered, and turning on and off of the 1st and 2nd switch elements 38 and 40 is performed 
complementary. 

[0012] According to this, according to the control voltage from LPF7, the capacity value of the 
variable -capacity device 36 changes. While being able to stop an oscillation if the phase of oscillation 
frequency can be tuned finely and the 1st switch element 38 is further made into an OFF state since the 
capacity value of the capacity 33 of the feedback loop 35 is changed indirectly The test signal (TEST) 
incorporated through the 2nd switch element 40 can be outputted to DEV3 from the phase inversion 
element 32. 

[0013] Therefore, also in this example, the performance test which contains PC4 in the part and DEV3 
list of VC02 can be performed in digital one at least, and communalization with other trials of a digital IC 
1 can be attained. 
[0014] 

[Effect of the Invention] According to this invention, the performance test which contains PC in the part 
and DEV list of VCO can be performed in digital one at least, and it can be made the thing suitable for the 
test atmosphere of a digital IC. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the partial conceptual block diagram of the digital IC of one example. 

[Drawing 21 It is the conceptual block diagram of VCO of one example. 

[Drawing 3l It is the block diagram of the delay circuit of one example. 

[Drawing 41 It is the conceptual block diagram of other VCO of one example. 

[Drawing 51 It is the basic block diagram of a PLL circuit. 

[Description of Notations] 

2: VCO (voltage -controlled oscillator) 

2c* Feedback loop 

2e' The 1st switch element (control means) 

2g' Test signal input terminal 

2h* The 2nd switch element (control means) 

2i* Control signal input terminal 

3 : DEV (counting-down circuit) 

4* PC (phase comparator) 

5 : PLL circuit 

7: LPF (low pass filter) 

35a- Feedback loop 

38- The 1st switch element (control means) 

39- Test signal input terminal 

40: The 2nd switch element (control means) 
41: Control signal input terminal 
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